Quantitative isolation of oligo- and polyadenosine-diphosphoribosylated proteins by affinity chromatography from livers of normal and dimethylnitrosamine-treated Syrian hamsters. In vivo and in vitro metabolism of the homopolymer.
Polyadenosine- and adenosine-diphosphoribosylated proteins of hamster liver were quantitatively isolated with the aid of m-aminophenyl boronic acid glutaryl hydrazide polyacrylamide affinity resin by selective adsorption at pH 8.2 and elution at pH 4.0. Polymer-free proteins, DNA, and RNA are readily separated from adenosine-diphosphoribosylated proteins. The total quantity of proteins that is covalently modified by the homopolymer is 14.3 micrograms/mg of DNA or 37.4 micrograms/g of liver in controls and 38.7 micrograms/mg of DNA or 116 micrograms/g of liver in dimethylnitrosamine-treated hamsters. Polymer content increases from 9 to 15 nmol/mg of DNA to 42 to 118 nmol/mg of DNA following treatment with dimethylnitrosamine. Pulse labeling with [14C]ribose results in a parallel doubling in dimethylnitrosamine-treated animals of the specific activities of adenosine- diphosphoribose and NAD+ and of the [14C]ribose content of polyadenosine-diphosphoribose of chain length between 20 and 40, indicating chain elongation of pre-existing larger polymers. Two groups of proteins that are isolated as polyadenosine-diphosphoribose adducts are increased significantly after treatment with dimethylnitrosamine, one minor component of a mass between 100-112 X 10(3) daltons, and a major group exhibiting a mass of 158-162 X 10(3) daltons. Polyadenosine-diphosphoribose synthetase activity of isolated hepatic nuclei is increased by 32-37% after dimethylnitrosamine treatment, and since the change in glycohydrolase activity is negligible relative to the increase in synthetase, the augmentation of polyadenosine-diphosphoribosylated proteins can be explained by the increased synthetase of nuclei. The molecular size distribution of DNA in liver nuclei of control and dimethylnitrosamine-treated hamsters is indistinguishable.